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there seems no chance of the two 
kinds of time ever getting mixed up 
for they extend in opposite directions. 
But wait — here's a disconcerting 
idea. If I roll up the paper I can 
make the future touch the past. I 
can overlap them. I can put A.D. 
into B.C. and what becomes of chro- 
nology then? 

We are used to this curving of ap- 
parently straight lines in space ever 
since 1492 when men found that they 
were not living on a flat earth but on 
a sphere. If I travel straight east 
from this town I shall eventually 
come back to it from the west. How 
far I shall have to go depends upon 
where I live. If my home were on 
the equator, I should have to travel 
25,000 miles to get to my starting 
point. If it were near one of the 
poles, I could do this astonishing 
stunt in the course of a morning's 
walk. 

Now, according to Einstein, the 
time line is like the space lines. The 
framework of the world is measured 
by four dimensions, three of space 
and one of time, namely, the up- 
down, right-left, to-fro, past-future 
lines. But these are not rigidly fixed. 
They may be bent and distorted like 
a bird cage that has been twisted and 
crushed, though every wire remains 
intact and conn cted to the other 
wires just the same. 

Wherever there is a bit of matter, 
wherever there are electrical or mag- 
netic forces, there the time and space 
lines are more or less distorted. 
Einstein^ reasoning from this idea, 
saw that a ray of light from a star, 
passing close by a heavy body like 
the sun, would not travel straight, 
but would be bent a little out of its 
course. The eclipse of 1919 brought 
the first chance to test Einstein's 
idea, and the astronomer royal of 
Great Britain went to Brazil and 
took a photograph of the shadowed 
sun and seven stars about it. And 
the seven stars seemed shoved out of 
their customary places just as if in 



the region around the sun the space 
and time were puckered up in the way 
Einstein said they were. When the 
ellipse of September 21, 1922, came, 
eight parties of astronomers were on 
the watch to see if the observations 
of three years before were confirmed. 

We have not heard their verdict 
yet, but, if their photographs measure 
up according to Einstein formula we 
shall have to get accustomed to the 
idea that time — like the tariff — is a 
local issue; that time measurements 
like space measurements are relative, 
not absolute, and that we are not 
sure of the constancy of our stand- 
ards of measure in either case. When 
two things happen in our presence we 
may be pretty sure which comes first. 
But if one event is here and another 
in Mars Ave can not be sure about 
priority with any conceivable system 
of clocks and signals. What seem3 
past from one standpoint may seem 
future from another^ for the time 
line may not run straight. Is your 
present condition in any way the 
result of your future actions? Can 
the light of a match be seen before 
the match is lit? Such a thing is 
conceivable in the generalized theory 
of relativity though, like most other 
conceivable things, it does not occur 
or is never known to occur in reality. 
But it is hard to get used to this 
strange new notion that the future 
may curl around in some sort of a 
circle and so come into the past. 

Did I say "new"? It was a slip 
of the pen. For the idea is old. I 
open a volume of Egyptian antiqui- 
ties and I see carved on a mon/ument 
of the Pharaohs a serpent with its 
tail in its mouth, the symbol of eter- 
nity, of which time is a segment. But 
what the Egyptians merely guessed at 
Einstein is putting to the proof. 

HOW THE CHEMIST MOVES 

THE WORLD 

The chemist provides the motive 

power of the world, the world of 

man, not the dnanimated globe. 
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World Wide Photos 



THE QUEST AT PLYMOUTH 

The Quest, the vessel of the Shackleton-Eowett Antarctic Expedition, on its 

arrival in Plymouth Harbor on September 16, after the expedition on which 

it embarked on September 17 of the previous year 



Archimedes said he could move the 
world if he had a long enough lever. 
The chemist moves the world with 
molecules. The chemical reactions of 
the consumption of food and fuel 
furnish the energy for our muscles 
and machines. If the chemist can 
only get control of the electron, he 
will be in command of unlimited en- 
ergy. For in this universe of ours 
power seems to be in inverse ratio to 
size and the minutest things are 
mightiest. 

When we handle particles smaller 
than the atom, we can get behind the 
elements and may effect more mar- 
velous transformations than ever. 
The smaller the building blocks, the 
greater the variety of buildings that 
can be constructed. The chemistry 
of the past was a kind of cooking. 
The chemistry of the future will be 
more like astronomy; but it will be a 
new and more useful sort of astron- 
omy such as an astronomer might 



employ if he had the power to re- 
arrange the solar system by annexing 
a new planet from some other system 
or expediting the condensation of a 
nebula a thousand times. 

The chemist is not merely a 
manipulator of molecules; he is a 
manager of mankind. His discoveries 
and inventions, his economies and 
creations, often transform the condi- 
tions of ordinary life ? alter the rela- 
tions of national power and shift the 
currents of thought, but these revo- 
lutions are effected so quietly that the 
chemist does not get the credit for 
what he accomplishes, and indeed 
does not usually realize the extent of 
his sociological influence. 

For instance^ a great change that 
has come over the world in recent 
years, and has made conditions so 
unlike those existing in any previous 
period that historical precedents have 
no application to the present prob- 
lems, is the rapid intercommunica- 
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tion of intelligence. Anything that 
anybody wants to say can be com- 
municated to anybody who wants to 
hear it anywhere in all the wide world 
within a few minutes, or a few days, 
or at most a few months. In the 
agencies by which this is accom- 
plished, rapid transit by ship, train 
or automobile, printing, photography, 
telegraph and telephone, wired or 
wireless, chemistry plays an essential 
part, although it is so unpretentious 
a part that it rarely receives recog- 
nition. For instance^ the expansion 
of literature and the spread of en- 
lightenment, which put an end to the 
Dark Ages, are ascribed to the inven- 
tion of movable type by Gutenberg^ 
or somebody else, at the end of the 
fourteenth century. But the credit 
belongs rather to the unknown chem- 
ist who invented the process of mak- 
ing paper. The ancient Bomans 
stamped their bricks and lead pipes 
with type, but printing had to wait 



more than a thousand years for a 
supply of paper. Movable type is 
not the essential feature of printing, 
for most of the printing done now-a- 
days is not from movable type, but 
from solid lines or pages. We could 
if necessary do away with type and 
press altogether, and use some pho- 
tographic method of composition and 
reproduction, but we could not do 
without paper. The invention of 
wood-pulp paper has done more for 
the expansion of literature than did 
the invention of rag paper 600 years 
ago. 

Print is only an imperfect repre- 
sentation of the sound of speech, a 
particularly imperfect representation 
in the case of English because we 
can not tell how half the words 
sound from their spelling. But the 
phonograph gives us sounds directly, 
and the audion and the radio have 
extended the range of a speaker, un- 
til now a speaker may have an audi- 




OFFICERS OF THE QUEST World Wide Photos 

After the death of Sir Ernest Shackelton, Commander Frank Wild succeeded 
him as leader of the expedition. He is shown second from the left. In the 
center is Commander Wilson. Mr. Wilding is shown on the right with the 

camera. 
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enee covering a continent and in- 
cluding generations yet unborn. What 
these inventions do for sound, pho- 
tography has done for the sister 
sense of light. By means of them 
man is able to transcend the limita- 
tions of time and space. He can 
make himself seen and heard all 
round the earth and to all future 
years. 

SCIENTIFIC ITEMS 

We record with regret the death of 
Alexander Smrtfti, formerly professor 
of chemistry at the University of 
Chicago and Columbia University; of 
Alice Bobertson, formerly professor 
of zoology in Wellesley College; of 
David Sharp, formerly curator of the 
Museum of Zoology of the llniversity 
of Cambridge and editor of the 
Zoological Eecord; of F. T. Trouton, 
emeritus professor of physics in the 
University of London, and of E. 
Bergmann^ director of the Chemisch- 
Technische Keichsanstalt, Berlin. 

Sir Ernest Eutherford, Caven- 
dish professor of physios at the Uni- 
versity of Cambridge, has been elect- 
ed president of the British Associa- 
tion for the Advancement of Science 



in succession to Sir Charles S. Sher- 
rington. The meeting next year -will 
be at Liverpool; the following year 
the meeting will be in Toronto. 

Dr. Eobert A. Millikan, chair- 
man of the board of the California 
Institute of Technology and director 
of (the Norman Bridge laboratory of 
physics, has been appointed a mem- 
ber of the commiittee on intellectual 
cooperation of the League of Nations 
to succeed Dr. George E. Hale, direc- 
tor of the Mt. Wilson Observatory, 
who has resigned from the committee 
owing to the state of his health. 

Professor W. L. Bragg, of Man- 
chester University, who, together 
with his father, Sir William Bragg, 
was awarded the Nobel Prize for 
physics in 1915, delivered on Sep- 
tember G the lecture in Stockholm as 
prescribed by the statutes of the 
Nobel Institution. 

This year's Silliman Memorial 
Lectures at Yale Universilty will be 
delivered by Dr. August Krogh, pro- 
fessor of zoophysiology in Copen- 
hagen University. Professor Krogh 
has taken for his general topic "The 
Anatomy and Physiology of Capil- 
laries. ' ' 



